Introduction
Online education is seen as an increasingly important component of universities' long-term strategies (Allen and Seaman, 2013) . The reasons for this growth include pressures from students, competitive imperatives, as well as economic pressures. This trend is world-wide and straddles most disciplines but it is acknowledged that some disciplines lend themselves to the online environment better than others. This paper explores the adoption of online education by the construction management (CM) discipline in Australia.
This paper provides an overview of the construction industry and the role of construction management degree programs within the context of the industry, followed by an analysis of some of the challenges facing course designers of such degree programs, especially in relation to online education. The methodology of the study is then described in relation to the demands of the industry and the higher education sector. The paper concludes by identifying the key findings of the study. These have informed a set of recommendations for practice and future research, Notwithstanding these forecasts, construction activity in Australia is beset by persistent difficulties in sourcing labour. The construction industry has suffered from a poor supply of construction professionals for some years (Clarius Group, 2012) . The Department of Immigration and Border Protection (2013a, 2013b) has identified a national shortage of several categories of Construction Management (CM) professionals, including construction project managers, quantity surveyors, building associates, building inspectors and construction estimators. A range of construction professionals is needed both globally and in Australia, and graduate construction managers are well placed to fill these positions. In addition, tradespeople wishing to progress their careers are attracted to CM degree programs, especially when they are able to study online.
Construction Management Degree Programs
The construction workforce in Australia is characterised by low levels of formal qualifications ( Figure 1 ). It is noteworthy how few university graduates there are (7.6%). To satisfy this need, universities offering CM undergraduate degrees have increased their enrolments in recent years (Williams, Sher and Simmons, 2010) . In their report on CM education Williams Sher and Simmons (2010) identified 12 CM degrees being offered in Australia and three additional programs (at the University of Canberra, the Open University and Holmesglen TAFE) have come on stream since then. 
Construction Management Students
CM students are predominantly drawn from two discrete streams: school leavers and students aged 21 years and older. Understandably they have significantly differing experiences and expectations. Recent analysis of Department of Education Employment and Workplace Relations data (Sher, 2012) indicates that CM students are typically older than their counterparts in other disciplines, with the most noticeable gap (approximately 7%) being in the age group 25 to 29 years old. Many older students are already in the construction workforce and embark on university education to enhance their career prospects. Combining work and study is understandably difficult and these students feel apprehensive because many have not studied for some time. They are likely to hold responsible positions at work, and need to earn money to support themselves and, in many cases, their dependants. They have social and other commitments, and find managing their time a significant challenge. It is therefore understandable that many of them seek to continue working whilst they study. Consequently, flexible course delivery options are required to meet their needs.
Construction education has a long history of on-campus evening classes (Australian Technology Network, 2004; Lenard, 2008) and this model is still utilised by some universities. However, online learning provides students with further alternatives with some universities offering undergraduate CM programs in blended or online modes. For this paper, blended learning is defined as a combination of on-campus and online learning. It encompasses a continuum of face-to-face delivery through to full online learning. The online mode of course delivery is fast becoming the preferred option for students.
CM students are not alone in preferring online and flexibly delivered universities courses. This phenomenon represents a worldwide trend and aligns with the rapid and widespread use of learning and teaching technologies (Hacifazlioglu, Sacli and Yengin, 2007) . According to Johnson et al., (2013) these demands are motivated by the flexibility such course delivery methods offer. This trend has created expectations that have fuelled the demand for online learning (Allen and Seaman, 2007; Koch and Fusco, 2008; Meanset al., 2010) . Students' expectations for easy course access present yet another demand on academics who are continually responding to the "multiple changes imposed by forces from within and outside universities" (Devlin and Samarawickrema, 2010, p.111) . These demands, in turn, require the modification of learning and teaching contexts.
Problems Developing Curricula
The CM curricula offered by universities in Australia reflect nuanced approaches to preparing construction professionals for their workplaces. They need to respond to legislative requirements including the Australian Qualifications Framework (Department of Innovation, Science and Research, 2011) and discipline threshold learning outcomes (Newton, 2011) , university requirements (including each university's graduate attributes), as well as the requirements of the multiple professional institutions that accredit these degrees (noted above). In addition to formal curricula, academics need to be aware of and incorporate informal and hidden curricula. Hafferty (1998, p.404 ) defines these as:
... an unscripted, predominantly ad hoc, and highly interpersonal form of teaching and learning that takes place among and between faculty and students (the informal curriculum); and a set of influences that function at the level of organisational structure and culture (the hidden curriculum).
Additionally, curricula need to accommodate tacit requirements including the values and expectations that students acquire through their education (Barrow and McKimm, 2009 ).
While early versions of online courses have frequently been referred to as "shovelware", indicating the delivery of existing distance learning hardcopy materials in an online mode (Sparrow, Herrington, and Herrington, 2000) , more recent developments include the use of interactive activities as well as opportunities for reflection and collaborative tasks to engage students in meaningful learning experiences (Hubball, Collins, and Pratt, 2005; McInnerney and Roberts, 2004; Palmer and Holt, 2009; Warwick et al., 2010) . Online curricula attract a range of additional challenges that developers need to be cognisant of and respond to, especially in relation to the diverse nature of the students who enrol in such courses. Students enrolling in flexibly delivered online CM courses are often more IT savvy than their lecturers, being referred to by Prensky (2001) as "digital natives" who are adept at speaking the language of the internet. In fact, most students expect some form of online delivery and use of information and communication technologies (ICTs) to be integrated into their university studying experiences.
Despite changing students' demands and expectations, some academics remain hesitant to engage with online course design. Some have attempted to transform their face-to-face teaching practices into online teaching and learning activities (Birch and Burnett, 2009 ). This transformation of on-campus courses to flexibly-delivered online contexts present challenges to academics and their institutions, especially in relation to the increasingly complex skills required to design and deliver online courses. Tailored and varied types of professional development activities are required to support staff to develop appropriate online course design and facilitation skills (Doering et al., 2009; Ellis and Phelps, 2000; Rienties, Brouwer, and LygoBaker, 2013; Wall and Ahmed, 2007) .
Student learning preferences also pose challenges for developers of online courses. Whilst some students may feel isolated and wish to actively engage with their peers and lecturers, others prefer to work in isolation and at their own pace. The difference in age and experience between students further compounds these challenges. Group work activities ostensibly provide attractive opportunities for younger students to benefit from the worldviews and experience of older students. However, school leavers are sometimes intimidated by their mature age counterparts, some of whom rely on their past experiences and avoid engaging with theories and solutions with which they are unfamiliar (Sher and Walker, 2013) . A further dimension is that of the time-poor nature of older students' working lives. Their commitments often take precedence over their studies. The net result is that group work is difficult to facilitate despite the attractive learning opportunities it presents.
Maintaining and Renewing Curricula
Maintaining the integrity of a curriculum over time is difficult and those seeking guidance on curriculum renewal find:
... limited theoretical and empirical literature addressing whole of program curriculum development and renewal generally... Specifically, the theoretical underpinnings that guide such endeavours, the identification of what works, the engagement of key stakeholders (beyond faculty/staff), and evaluation of processes and outcomes are poorly understood. (Rodger, 2011, p.10) Some of the challenges of maintaining and renewing CM curricula include:
• Maintaining currency of content. Topics that received scant attention a decade ago are now viewed as mainstream. For example, ecological sustainable development has attracted considerable attention in recent years (Cotgrave and Alkhaddar, 2006; Desha, Hargroves, and Smith, 2009; Hales and Holdsworth, 2006; Sherren et al., 2010) , as has building information modelling (BIM Education Co-op, 2011; MacDonald and Mills, 2010) , new forms of procurement (Love, Skitmore, and Earl, 1998; Rowlinson and McDermott, 1999; Walker and Rowlinson, 2008) and new construction technologies such as prefabrication and modular construction (Blismas et al., 2005; Gibb, 1999) . In addition, existing courses need to acknowledge and respond to current priorities and developments. For example, building services have become increasingly sophisticated and complicated. Furthermore, the distinctions between some types of buildings have changed. Buildings that were considered high-rise, a decade ago, are now considered to be of a modest elevation, and revisions (and additions) to curriculum are required to address the challenges associated with working in these conditions. • Maintaining the industry currency of academics. As universities develop their research profiles, the academics experience tensions between their university's requirement for them to have research-focused higher degrees, and the accrediting professional institutions who expect staff to have relevant and current work experience.
• Maintaining the integrity of curricula. With a changing staff profile, retirements and new appointments, it is important that curriculum documentation is sound and detailed. Care needs to be taken to ensure that the original aims and objectives of a curriculum are maintained. Small changes to course content accumulate over time and may dilute the manner in which topics in one course relate to those dealt with in other courses, potentially creating gaps in the curriculum and compromising its integrity.
• Developing online teaching and learning skills. Increasingly, it is expected that staff incorporate innovative uses of technology into their courses to meet students' need for flexibility. Academics responsible for developing and maintaining curricula, need to balance the demands of meeting university and program attributes, with the need to encourage staff to develop and introduce innovations in their courses. The ways in which universities manage these sometimes-conflicting requirements are in a state of flux. Boud and Brew (2013) suggest that academics' learning requirements need to be increasingly located in the practice of professionals. They recommend one or more of three approaches. Firstly, to embed students' learning in real world problems through curricula that include Problem Based Learning approaches that employ real industry projects. Secondly, staff should individually, or as teams, engage with industry by involving themselves in projects. Thirdly, staff should reflect on their teaching and learning approaches and research current practices (Boud and Brew, 2013) . These recommendations take into account the increasing uptake of online education by students, institutions and teaching staff.
Requirements for Online Delivery
In light of the challenges facing the CM discipline, its associated accrediting professional institutions and the universities from which many CM employees graduate, greater flexibility is required in the mode of delivery of CM courses. Because of their diverse backgrounds, online delivery is becoming increasingly attractive to CM students. These students are generally older than mainstream students. Consequently, many work to support themselves and their families whilst they study. Many are highly computer literate (though anecdotal evidence indicates that some CM students might not be as computer savvy as mainstream university students). Further complicating these requirements is the desire of students to graduate as soon as they can (prompting at least one university to deliver an accelerated three year degree program in trimesters over two years). These factors bring online delivery into sharp focus as an approach that meets the requirements of contemporary CM students.
Online delivery of CM courses in universities offer students a high level of flexibility (Johnson et al., 2013) , opportunities for interaction and collaboration with other colleagues (Garrison and Cleveland-Innes, 2005; Gunawardena, 1995; McInnerney and Roberts, 2004; Picciano, 2002) and a setting in which their professional and identities can develop (Koole, 2010) . By tailoring courses to suit the needs of their students, university courses designed for online learning environments have the potential to meet many of the needs of diverse student bodies.
The Research Design
This paper is based on an investigation (Williams, Sher and Simmons, 2010) that was designed to identify and understand the factors that impact on CM academics' day-to-day and longer-term activities. Substantial data were collected but were not reported on in the aforementioned publication. This paper explores these data through the lens of the lived experiences of CM academics. We were able to document the expectations the construction industry has of undergraduate management education, the curricula taught, the approaches used to teach and assess students, the characteristics of CM cohorts, and how CM academics are themselves managed and supported.
A mixed-method research methodology (MMR) was adopted as described below. Qualitative data from an online survey were used to confirm some of the findings of the interviews and focus groups. MMR was used to triangulate as well as to complement the qualitative results of the online survey with those of the interviews and focus groups.
An online survey was conducted to identify issues affecting the provision of education to this discipline. All full time CM academics in Australia were invited to complete the survey, and a response rate of 54% was achieved. Issues identified in the survey responses informed the ensuing investigations. The survey was comprised of the following four sections: (1) demographic details; (2) curriculum issues; (3) learning and teaching, and generating academic knowledge; and (4) academics conditions. One hundred and thirty seven options were provided to respondents in a range of formats including Likert-scale options, ranking of options, choice from a range of options, as well as free format responses.
Following an analysis of the survey data, focus groups and interviews were conducted with the academics and heads of school of 11 of the 12 universities delivering CM programs at the time (Williams, Sher and Simmons, 2010) . The audio recordings of the focus group discussions and the interviews were transcribed and analysed using NVivo (QSR, 2008) . The findings were distilled into five domains that impacted on the lived experiences of CM academics (Figure 2 ). This study is founded on the observations of a cohort of CM academics at a specific stage of their careers. Furthermore, it is based on the resources they had available at the time, the environment in which they found themselves and the students enrolled in their courses. It is likely and expected that these will all change with time. This does not undermine this study. The contribution of this study is that it provides a snapshot at a point in time against which future developments may be measured.
Key Findings
The findings presented in this study (Sher, 2012) reflect concerns similar to those expressed in current, global research (Houston, Meyer, and Paewai, 2006; Larkins, 2013) about workloads of academic teaching staff across a range of disciplines. Issues such as administration workload, electronic communication, student demands, research pressures and accreditation requirements are familiar to academics in many other disciplines. Findings of specific relevance to the CM discipline are discussed below.
Lack of online course development and delivery skills
Participants indicated that they were largely self-taught with respect to online teaching and learning. Very few had availed themselves of the opportunities provided by their universities to develop their understanding of the possibilities, affordances and constraints of online learning and teaching. Some spoke of the difficulties they had experienced in delivering courses online, and it became apparent that they were attempting to use inappropriate (face-to-face) approaches in an online environment. This aligns with the experiences of academics in other disciplines who attempted to deliver online by transforming hardcopy distance learning materials into their digital equivalents; a practice known as "shovelware", described above. The folly of such endeavours is well documented (Birch and Burnett, 2009; Sparrow, Herrington and Herrington, 2000) . It is therefore unsurprising that some participants expressed reservations about delivering courses online.
Reluctance to engage with online teaching and learning
Some participants expressed their personal reluctance to engage with online teaching and learning approaches. Reasons for this were inferred by the ranking of their teaching requirements in the online survey. Online teaching and learning resources was ranked fourth out of 12 needs and professional development as fifth. It is thus likely that their hesitancy to embrace online approaches was in part be due to lack of resources and skills.
In contrast, some noted that their institution/discipline had built its reputation on providing a strong face-to-face experience for their students, seeing this as distinguishing them from other universities and remain unconvinced as to adopting online delivery. Of note since these views were expressed, is that at least one university concerned now provides Massive Open Online Courses (MOOCs), indicating a commitment to online course delivery.
Attendance
A primary concern expressed by participants was that online delivery would reduce the number of students attending face-to-face lectures. Online delivery was observed by participants as popular with on-campus students. Academics viewed poor class attendance as problematic because it detracted from an engaging experience for staff and students as illustrated in this quote from a participant staff member: 
Discussion
The reluctance of some to use online technologies could be addressed through provision of professional development activities. However, CM academics appeared to have little time or energy for introspection and contemplation of future teaching and learning enhancement. The manner in which such opportunities are communicated to academics is important, this study showing that few academics availed themselves of development activities in online teaching and learning. The reluctance of CM academics to engage with online delivery may be generational and, therefore, may self-correct with time as they become more experienced and confident in developing skills to construct and facilitate online courses.
Many of the student-participants in this study were more positive about the use of online technologies in their courses than their lecturers, though some had concerns about the use of digital technology, especially the perceived lack of immediacy felt in online activities. This problem can sometimes be solved through application of synchronous teaching and learning tools such as video or audio conferencing sessions (e.g., Blackboard's Collaborate or Adobe Connect) but the lack of an online presence is recognised by both online teachers and online students as an area of concern (Anderson et al., 2001; Jones, Naugle, and Kolloff, 2008; Lehman and Conceição, 2010; Northcote, 2010; Picciano, 2002; Richardson and Swan, 2003; Warwick et al., 2010) . This aspect presents some challenges for online course designers and, especially in the context of this study, CM students who, due to their diversity, frequently require flexible enrolment in their courses.
How teachers and students maintain their online presence is closely related to the extent to which they interact in their online courses. However, as Garrison and Cleveland-Innes (2005, p. 133) remind us, "Interaction is not enough" when "facilitating cognitive presence in online learning". They found that structure, leadership and course design have a profound impact on the level of presence achieved in an online learning context. This study has highlighted that the high demand for flexible, online delivery course options that recognise and accommodate the current levels of instructors' skills and students' preference for teacher presence and social interactions.
Our study has provided a detailed insight into the pressures under which university academics operate in CM courses, and especially acknowledges and explores the complex mix between the demands made on academics. While they are expected to be industry-current, academically rigorous and research active, they are also expected to be pedagogically sound educators, dynamic teachers, innovative curriculum designers and, in many cases, ever-present advisors for students. This finding also has implications for CM academics as they delve further into online learning contexts but the situation is not unique to CM academics. Academics in many disciplines are currently grappling with similar pressures and demands (Allen and Seaman, 2013; Palloff and Pratt, 2002; Shea, 2007) .
In summary, it is apparent that there are tensions between the expectations of some employers for job-ready graduates, and the aspirations of some academics who wish to prepare graduates for the longer-term challenges they will encounter in their profession. The expectation for students to be job-ready when they graduate is not unique to the construction industry. Similar expectations are apparent in fields as diverse as tourism (Wang, Ayres, and Huyton, 2009 ), software development (Begel and Simon, 2008) and nursing (Romyn et al., 2009 ).
Some universities have embraced opportunities to reach out to wider audiences, through increased offerings of online and blended courses, whilst others have retained their traditional focus of on-campus delivery. As Head of School at one university said "(This) university is deliberately a face-to-face university. We make a deliberate decision to not go distance."
Similarly, another Head of School stated that "(This) university will never be an online institution. You'll never be able to go through and do a degree here, an undergraduate or a masters, online. It will not happen." This reticence to extend courses into the online realm is also present in other academic disciplines and has been found to relate to a teacher's identity and selfefficacy in online education (Abbitt, 2011; Gosselin, 2009; Koole, 2010; Shepherd, Alpert, and Koeller, 2007) .
Recommendations for Practice and Future Research
The implications from the results of this study reach into the areas of curriculum design, including online presence, workload associated with online delivery, the professional development of CM academics and the management of diverse cohorts of students.
Curriculum development
It was found that there was widespread awareness of the potential benefits offered by curricula that were prepared and presented online, from both students and teachers. Students mentioned that they valued having teaching and learning resources available online. These were seen to supplement their other traditional materials and approaches. Students saw digital media as an efficient way of accessing teaching and learning materials.
Despite being able to access materials before and after lectures, being able to access recordings at any time, being able to selectively review sections of such recordings, and being able to avoid travelling to and from university, participants identified some shortcomings of digital teaching and learning. These were typically focused on the lack of teacher and student presence that was offered by online contexts. Some lecturers noted that online delivery was ineffective in communicating subtle visual cues: The perceived lack of humanness in online learning environments indicates that professional development opportunities for CM academics require instruction on how to create and maintain a healthy online presence. Such a presence facilitates online interactions, engagement and, ultimately, the quality of student learning. Along with the benefits of accessing flexibly delivered courses, the responsibilities of students in such a mode also need to be defined and communicated so as to share a common understanding of online communication.
Workload
There was general agreement amongst academics in this study that they were overworked, especially amongst those who were attempting to complete a PhD while working full time. Our findings provide strong evidence that the lived experience of a typical CM academic is one that reflects a high workload, involving engagement in research, teaching and administration. Many felt pressured to maintain and update their industry knowledge, and to engage with online course delivery (new to many). They thus face the multiple pressures of needing to be effective teachers, administrators and productive researchers (Reeves, McKenney, and Herrington, 2011) .
The increased workload experienced by CM academics may be attributable to increased demand for online courses from students and university administrators. The following observation of a Head of School highlights concerns about teaching online, and was echoed by other participants: In practical terms, workload issues for CM staff, especially issues related to online course design and online course facilitation, appear to be more problematic when little is done to develop new skills and approaches. It would appear important to not only value the role of focused and specific professional development to assist in developing online teaching skills, but also recognise the time and resources required to respond to the needs of the diverse range of their students.
Burgeoning workload has implications for individual academics as well as for their managers and leaders. On an individual basis, academics need to be strategic about the activities they devote their time to. In addition, those responsible for managing these disciplines need to seek out ways of containing growth in administrative tasks, especially when university policies and processes are becoming more complex and diverse.
Professional development
In many of the cases analysed in this study, CM academics appeared to use online teaching and learning in an arbitrary manner and their skills in engaging students online appeared to be ad hoc. This indicates that CM academics would benefit from developing skills in online delivery. This is not to say that the universities represented in this study did not offer such professional development opportunities. Rather, it indicates that staff, for one reason or another, did not engage with them. Ways need to be found to turn this situation around.
Management of diverse student cohorts
While blended course delivery appears to be a pragmatic solution to the changing demands currently being made on tertiary institutions, it presents a different set of challenges to those inherent in either distance or on-campus learning. For example, catering for diverse cohorts of students is challenging, as the following observation of one Head of School indicates. Some students argued that online materials encouraged them to become complacent about their studies. Recent survey results from the USA (Allen and Seaman, 2014) reinforce the challenges of studying online. Respondents to this survey observed that students required more selfdiscipline to complete online courses than traditionally taught courses. However, online courses offer opportunities to students to manage their busy lives and conflicting demands on their time, and the participants in this study appreciated these opportunities. Consequently, lecturers and university administrators who make decisions about what courses to offer distance, on-campus and online students need to recognise that student cohorts are less homogenous than previously. This study has shown that combining students with diverse needs can have workload implications for lecturers and generate opportunities for conflict for students.
It

Conclusions
The growth in online education generally and in the construction management discipline in Australia, specifically, formed the basis for this study. Together, the needs and activities of the CM industry and CM academics further informed the design of the methodology adopted. Previous research into e-learning in the CM context identified possibilities for online courses to meet many of the needs of diverse student cohorts while also attending to some of the key demands of professional and government bodies, accrediting institutions and industry groups.
This study has identified numerous pressures that impact on CM academics. These include the requirements of universities for academics to engage in research activities and to secure research funding, and to provide meaningful teaching and learning opportunities for their students. These academics also need to accommodate the diverse demographics of their students and harness new online approaches in their teaching. Academics are also expected to take on administrative duties and community engagement activities. Furthermore, industry expects that those teaching into these programs are familiar with current industry practices.
The CM discipline, in concert with other disciplines worldwide, is embracing online and blended delivery. Academics as well as students need to adapt and develop new approaches and skills if the potential for these technologies is to be harnessed effectively.
Collectively, these opportunities create pressures and tensions. Universities and industry sometimes have different expectations of academics. Many universities recognise research as their main activity, but industry views universities as educators of students. Academics and students do not always appreciate the challenges faced by each other. Finding ways to accommodate and ameliorate these tensions is a challenge for the future.
The findings presented in this paper may be of interest to academic teaching staff and administrators of CM courses within universities, accrediting institutions, government bodies and industry-based individuals and groups.
